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Methodology

The limits of the drainage basins were determined using county topographic maps at
1"=200" scale. A site inspection and survey was conducted to verify the drainage basin
and flow patterns.

The Rational Method (Q=CIA) was used to calculate the runoff.
Manning’s Equation was used for ditch and pipe capacity checks.

Intensity based on 100 year frequency storm.

Equation for determining the time of concentration (Tc) for natural watersheds:
Tc=Ti+ ZTt



Travel time (Tt) is calculated for each reach of watershed by Manning’s Equation

Rational Method intensity calculation:
100 Year Frequency: P6=3.2" P24 =7.0" P6 /P24 =46%, so no adjustment

required

D =Tc, |=7.44 x P6 x D064

Drainage Basin Parameters

Basin Length(mi) Height (ft) |[Tc (min)] C |1 (in/min) Area (ac) |Q100(cu.ft./s) Ti(min)|
A 0.29 575.00 10.08 |0.25 5.37 9.30 12.47 6.9]
B1+2 0.33 700.00 1041 [0.25 5.25 5.60 7.36 6.9
B2 0.28 650.00 9.86 |0.25 5.44 3.90 5.31 6.9]
0.25 585.00 9.65 (0.25 5.52 7.70 10.62 6.9|

Pre-Development vs. Post-Development

Runoff Developed Onsite

Pre-development

Post-Development

Impervious Area 0.10 acres 0.98 acres
% Impervious 13 % 12.3 %
Runoff Developed Onsite 11.4 cfs 14.6 cfs

Change in Developed Runoff Due to Construction = 3.2 cfs

Weighted Runoff Coefficient Calculation

C= 0.90x(% Impervious) + Cpx(1- %Impervious)

Pre-Development

C=0.90 x (1.3%) + 0.25 x(1-1.3%)

Post-Development

C=0.26
Therefore Q= 11.4 cfs

C=0.90 x (12.3%) + 0.25 x(1-12.3%)

C=0.33
Therefore Q= 14.6 cfs

Conclusion

The estimated developed runoff from the site prior to construction is 11.4 cfs and post-
construction runoff is approximately 14.6 cfs. This increase is insignificant and will not
result in any substantial erosion or siltation onsite or off site due to the energy
dissipation devices proposed. Including rock filters around house pads and rip rap
sump energy dissipation devices at the exit point of the pads and where water exits the
driveway (see attached details). The increase in developed runoff will not cause any
existing drainage facilities to become overburdened. The drainage pattern of the site
will not significantly change due to the construction of this project.



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 1342
Comment: existing 18" CMP at pt. A
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.50 ft
Slope............. 0.0430 ft/ft
Manning's n....... 0.024
Discharge......... 12.47 cfs
Computed Results:
Depth........... .. 1.33 ft
Velocity.......... 7.54 fps
Flow Area......... 1.65 sf
Critical Depth.... 1.33 ft
Critical Slope.... 0.0428 ft/ft
Percent Full...... 88.41 %
Full Capacity..... 11.80 cfs
QMAX @.94D........ 12.69 cfs
Froude Number..... 1.01 (flow is Supercritical)

Open Channel Flow Module, Version 3.15 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 1342
Comment: proposed 18" CMP at pt. B2
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.50 ft
Slope............. 0.1480 ft/ft
Manning's n....... 0.024
Discharge......... 5.31 cfs
Computed Results:
Depth............. 0.50 ft
Velocity.......... 10.21 fps
Flow Area......... 0.52 sf
Critical Depth.... 0.89 ft
Critical Slope.... 0.0201 ft/ft
Percent Full...... 33.54 %
Full Capacity..... 21.89 cfs
QOMAX @.94D........ 23.55 cfs
Froude Number..... 2.97 (flow is Supercritical)

Open Channel Flow Module, Version 3.15 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Average Values of Roughness

Type of Waterway

1.

Closed Conduits (1)
QoA Rib
Steel (not lined)
Cast Iron
Aluminum

Corrugated Metal (not lined)

Corrugated Metal (2) (smooth asphalt quarterlining)

Coefficient (Manning's n)

Corrugated Metal (2) (smooth asphalt half lining)

Corrugated Metal (smooth asphalt full lining)

Concrete RCP
Clay (sewer)
Asbestos Cement

Drain Tile (terra cotta)

Cast-in-place Pipe

Reinforced Concrete Box

PYC

-Open Channels (1)

a. Unlined
Clay Loam
Sand

b. Revetted
Gravel
Rock
Pipe and Wire
Sacked Concrete

¢. Lined

Concrete (poured)

Air Blown Mortar (3)
Asphaltic Concrete or Bituminous Plant Mix

Vegetated (5)

Grass lined, maintained

Grass and Weeds

Grass lined with concrete low flow channel

Pavement and Gutters (1)

Concrete
Bituminous (plant-mixed)

i2

Roughness

Coefficient (n)

0.023
0.020 -

0.030
0.040
0.025
0.025

0.014
0.016 —
0.018

.035
'O‘ZS
.032

0.015
0.016

APPENDIX XVI A




Type of Waterway

L,

5-

Depressed Medians (10:1 slopes(1)

Earth (without growth)
Earth (with growth)
Gravel

Natural Streams(“)

a.

Roughness
Coefficient (n)

0.040
0.050
0.055

Minor streams (surface width at flood stage < 100 ft)

(1)

(3)

Fairly regular section

(2) Some grass and weeds, little or no brush

(b) Dense growth of weeds, depth of flow
materially greater than weed height

(c) Some weeds, light brush on banks

(d) Some weeds, heavy brush on banks .«—=-

(e) For trees within channel with branches
submerged at high stage, increase all
above values by 0.015

Irregular section, with pools, slight channel

meander v

Channels (a) to (e) above, increase all

values by 0.01§ >

Mountain streams; no vegetation in channel,

banks usually steep, trees and brush along

banks submerged at high stage

(a) Bottom, gravel, cobbles and few boulders

(b) Bottom, cobbles with large boulders

Flood plains (adjacent to natural streams)

()

(2)

(3)
(4)
(5)
(6)
(7)
(8)

Pasture, no brush

(a) Short grass

(b) High grass
Cultivated areas

(a) No crop

(b) Mature row crops
(c) Mature field crops

* Heavy weeds, scattered brush

Light brush and trees
Medium to dense brush
Dense willows

0.030 <&

c.okLo
0.0Lo
0.060

Cleared land with tree stumps, 100-150 per acre 0.060

Heavy stand of timber, little undergrowth
(a) Flood depth below branches
(b) Flood depth reaches branches

B
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CEQA Questionairre
Would the project:

a. Substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river, in a manner which would result
in substantial erosion or siltation on- or off-site? No. The existing drainage pattern of
the site will be maintained.

b. Substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river, or substantially increase the
rate or amount of surface runoff in a manner which would result in flooding on- or off-
site? No. The increase in runoff due to the project will be insignificant and will not
result in flooding on-site or off-site.

c. Create or contribute runoff water which would exceed the capacity of existing or
planned storm water drainage systems? No. Runoff from the project flows offsite via
sheet flow to existing drainage courses.

d. Place housing within a 100-year flood hazard area as mapped on a federal
Flood Hazard Boundary or Flood Insurance Rate Map or other flood delineation map,
including County Floodplain Maps? No. There are no 100-year flood hazard areas
within the project limits.

e. Place within a 100-year flood hazard area structures which would impede or
redirect flood flows? No. See response to d.

f. Expose people or structures to a significant risk of loss, injury or death involving
flooding, including flooding as a result of the failure of a levee or dam on-site or off-
site? No. Runoff will be safely conveyed across the project site via sheet flow with
insignificant risk of loss, injury or death involving flooding. There are no levees or dams
in the vicinity of the project, on-site or off-site.
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